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Atherosclerosis-based cardiovascular diseases have a devastating impact on public health. Therefore, exploring molecular mechanisms of atherosclerosis is an important focus for development of effective therapeutic strategies [1] . This Bimonthly Update summarizes recent publications that have provided new insights into leukocyte-related mechanisms in the development of atherosclerosis.
Macrophage accumulation is a dominant feature of early atherosclerosis and could be due to changes in recruitment, emigration, proliferation, or death. To gain insights into mechanisms provoking macrophage emigration, van Gils et al.
[2 && ] investigated netrin-1, a protein involved in chemorepulsion and chemoattraction of axons. Netrin-1 was present in macrophages of atherosclerotic lesions. Several in-vitro studies were consistent with this protein being an active participant in the atherosclerotic process including lipid loading of cultured macrophages increasing the abundance of netrin-1. Netrin-1 also inhibited macrophage migration by preventing responses to a number of chemokines. In addition, netrin-1 expression in macrophages was a chemoattractant for smooth muscle cells. Supported by these in-vitro data, the authors performed in-vivo studies demonstrating that netrin-1 deficiency in hematopoietic cells reduced hypercholesterolemia-induced atherosclerosis in LDL receptor À/À mice. A macrophagetracking technique provided evidence that netrin-1 deficiency in hematopoietic cells led to less retention of macrophages in atherosclerotic lesions. Despite not being directly demonstrated, these data inferred that inhibition of netrin-1 might be able to remove lipid-laden macrophages from established atherosclerotic lesions. ] to measuring atherosclerosis. However, there may also be a context-based explanation because netrin-1 inhibits migration of circulating leukocytes into tissues, thereby it may exert anti-inflammatory effects [4, 5] . Since netrin-1 may have multifunctional roles in regulating leukocyte functions, it requires further work to fully explore the effects of this potentially important molecule in the development and progression of atherosclerosis.
Macrophage polarization has been recognized as a critical mechanism in the development of atherosclerosis. Nur77, a nuclear receptor, controls the differentiation and survival of a subtype of Ly6C monocytes, which may regulate macrophage polarization [6] ] defined a mechanism relating to increased expression of stromal cell-derived factor (SDF)-1a. Additionally, the two studies provided contradicting results on whether Nur77 deficiency in macrophages influenced Dil-oxLDL uptake and macrophage migration. Despite the consistent findings on atherosclerosis, the discrepancies of mechanisms in these two studies indicate potentially complex mechanisms and roles of Nur77 in the development of atherosclerosis. Therefore, it is uncertain whether Nur77 could be a desirable target for treating atherosclerosis [9] .
The current literature adds another exciting layer to understand the molecular mechanisms of atherosclerotic development. While pharmacological modulation of macrophage functions by targeting certain critical molecules may provide promising therapeutic approaches for atherosclerosis, the pros and cons of manipulating these components should be assessed thoroughly in order to translate the current findings into effective therapies in clinical patients.
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